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□ Full benefit of the filing date of U.S. Application Serial Number 
provisions of 35 U.S.C. §120. 

n Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§1 19(e): Application No. Date Filed 

H Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 
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Certified copies of the corresponding Convention Application(s) 
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□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCX Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

□ (B) Application Serial No.(s) 
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□ will be submitted prior to payment of the Final Fee 
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mm^] mmm 

mm^^mmm^ <r> m:d«# a± t- h 2 © ^ u k ^ - m% ii > 

m:^;'f3#i:®^M#Jc*B^t--5:;^U T i/xM?^S:^-r-5ll^l&Sm$:m±rt- 
©-b-^MMiaiS&i:, frffa2M(^)-9-^^?l®IlI!?&cD#ffi;^«#75)^A:dL, 

Mos h^yt^y^ita)\^i/>(>mizM^m^if^mm^iixm^^nr^mmmmz^ 
*jmm-^nx^^^zt^mwLt.-t^m:^m2mm(Dmm7'-'^ F^>f A-img&o 

m^%io^^n'r~^m^\zn\.x^mm^M-t^'m2(T)mm^-^m^w 



1 
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<D\>^irM-^-:^tr^itm:^^ mmmmmmzm c t mm»imx ^^^lh^ #^ n 

1 75rs 5 (Z)v%-m*^ 1 ^{cta^^^g&T'- ^5? F^-r a'- ms&o 
^mmor^ ^'^'^-y^'e-'St-'Lr^'i^^iz^^xmm^n^^t.^mm.t't^ 

[0 0 0 1] 

1^ X ^ A T' ffl $ -5 ® T' -5 o 
[0 0 0 2] 
[figJl^^^^B] 

ji U T ;V - ^ -Sill :^ 7^ A tC § W (Rece i ver ) X ® - ^5? M 

#(DT-^ A^->(Eye Pattern) feSt'^-T-S fei?)iC, j^fiM (Transmitter) (Z)^ 
- ^ F ^ - lai^ {C ^ U X > :7 T ^> ^ (Pre-Emphas i s) i: iq^ 1^ ti ^^^^ J: 
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[0 0 0 3] 

[0 0 0 4] 

(D-fV K^H'A-ia?&(Pre-Driver)61,62 i:. (Delay) 60i:, zkn^V 

mm-t ^r^i^<Dmmm<D F^-r /■<-iai^(Driver)63i:7b^^«^$ti'2>o 

K^-f A-im{5&63tt, 2M(Z)^U K^-f A- [UjS&e 1,62 com;^^-^??)^^^'; Ji> 

[0 0 0 5] 

1216 ^ F'^-Y A — llIS?&{CfeV>T, Mi&(Positive, Negative) OK 

tim^ (Input ) \%2'D<Dm.mz^nhi\.^. —-fjcDmrnt. ^-^sr-e®^^ 

^^tC'e^-r-5l|l(Z)iS5!|(Main Signal Path)T'fe»;, ft&^(Z)S5^tt. t'-^S: 

2 CZ)MS& (Emphasis Signal Path)T'feSa 

[0 0 0 6] 

1^1 ®MJi5& (Main Signal Path)T'li> -r- ^ m^lt^ I (Dzf F^>fA-[aS5& 

A-iaB&63{cA:^;$ti-So 
[0 0 0 7] 

^ 2 (Z)Mlii& (Emphasis Signal Path)T'tt. t'- ^M#«jg]^iajS&60{C J: o 
^^I^COMM^^jiillSti;^^, ||2<D^U F^>rA-llI1^62{Cj:oT>''?^y:7Ty 

$4x^o o^U> H 2 C7)M5& (Emphasis Signal Path) ^^^-^§5=-*- ^fg-^tt^ 
mi<^MS&(Main Signal ?2.th)^BM'^ ^"r- ^m^Kit-r^X. )iMllIlS&60lC J; 

SiSM^rarJ^fe'l^iitiTftJ^^m® F^>r >'N'-liIli»63{CA:^jSti^z:i:lc;&S„ 
[0 0 0 8] 
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-r A-IlII^63{CA;^$ti, 2ocDT-*-^##(^il^^;^^ft)tiT^U:i:> 
7T^:^?S?^^*i-'5^i&CDm;dm# (Output) il^So 
[0 0 0 9] 

[0010] 

mUZ^tHAi^mnmmt. (Main signal) $:A:fji: 

^mmmiUzmm^tir=.mS y->^.M-^M(Z)||lCDMI*iag&(Main Driver) 
i:. ■ft&^(?)Mi&7=~^## (Emphasis Signal) ^AiJUh. ^«SgMI2lCg^g!$ 
tlfcMOS y-^^-^M^H 2 (^MKrimi^ (Emphasis Driver) 7^^ tlT 
. JitHH 1 (Z)MI&I1IS& (Main Driver) 2 (D^g&|lljit& (Emphasis Driver) li, 
A#^*iRl.R2 Sr^^^it, # m:t;(Z)iE (Positive) A (Negative) $:5^^/;S:$-&T 

[0 0 1 1 ] 

3® e) {C — :^(D-T^-^'M#(Main Signal) (Dt^- ^ {Enphzsis 

Signal) Sr^^f-SZlillCj: -r^- 3? ®"High";()^ P,"Low" , ^r=.lt"Lov," *^P, 
"High-^^^^fb^^Sr^^m b, mmm^tSt if J: o LT L ^ e> ^#®^Mi5t 

& -5 i e) b T V^ e „ 
[0 0 12] 

[0013] 

|1I8^C^V^T, IlttEI 7 cfi(Z)Main Signal m®lll (^Mi&Hll^ (Main Driver) 
^mm-t^mmX-&''). 121*13 7 tfJ^Emphasls signal M<7)^ 2 ®^t&imS&(Emp 
hasis Driver) ^mm-t^mmV&*J . y'-^<Dm^tMf)^^mmmmdelay (DM 
mit. 2 o<D^|&[lIi^(Main Driver) , (Emphasis Driver) (D^tHi^M^HJ^^i^ 

j:e){ci&#L, 11+12 (Dmmvmm-^n^o ±Mititmz, ^r-'^omtM. 

TiJ^^MM^r^Delay ^mM\^f=.^tS^ibM'r- ^ omt.^.^X^O^mm\t.. 2oc?) 
^i&iaB&(Main Driver) , (Emphasis Driver) (^#m:^;S»^fi-^M b-^^) J: e) 
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ici&#b, 11-12 (Dn^x-mm-^ti^o 

[0014] 

ZlZl-e, 112 ©^5^ (Emphasis Signal Path) ^-^Mi'ST^-^ -^-^ (Emphasis 
Signal) iC^^PjtlSilj^^^Delay v'- ^ fei?)^^-^ 

[0 0 15] 

1119 (a) d3cl:tJ« (b) it. -etl^tl0 6 cfi(D51MllIJ^60CDt^e5[5MS:^t-o 
[0 0 16] 

09 (a) it. mWi(7) A -7 rm^ (Buff er)%V< it ^mmm (Inverter) it)m 
m^M^tlXfjt^Ay -7 T^^ > {Buffer Line) "efe^, 
[0 0 17] 

3<Z)A^y v'r 51®^^ (Delay Element) L T A 7 r (Buf f e 

pT.^om^it^-D^'p. urn. «M«j±ic^#-r-5o 

[0 0 18] 

09 (b) tt, ^^n^y^M-^CLK "e|g«r$ tlS D§5|7 U ^5/ >^:7 n >^img&(D-F 

F)-efe<5o 

[0019] 

ZKDD-FFli. ^ny^m-^CUL i: L/T A;^##a)T-*- ^ I/- h (Data Rate) i: 

# S: -SJ^f f S Zl IC J: o T Jgj^ $ -& S =b (3!) T' S o 
[0 0 2 0] 

Liii^L. 09 (a) ^3<fctJ« (b) (D ^(Dm^CLX jgM^ISDelay it 

m^mmz^^-t^(Dx. mtfmj§.xifn^iTMm-t^i!)^f)^^^^o o*»;, 

[0 0 2 1] 
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[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

^-^i:i&fa^2(Z)^U F^-rA-[lllii&(Z)ffi;fj##i:®^«#lc^B^t--5-:/Uai> 

[0 0 2 5] 

[l§^®IIJg®?^^] 

[0 0 2 6] 

<m 1 oymMMm> 
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[0 0 2 7] 

^T'feS«2fi:i:^-5;i-r>MMISI?&(Main Delay) 10 i:0J^#^lCf5 CTMj^^ra 

tf^-^mx^^mumy^'^^mmm^i'f triable deizy)2otimmw^^nx\^^.^. 

[0 0 2 8] 

^fc^CDZmO)^^) K^-^'/1-llIl?&(Pre-Driver)61,62 t.. M#fC5g@ $:#ifD-r 
^51MlHlli^(Delay) 60i:, :A:m^^-eJ|gg&i- ^fc 4?) (Z) miJlS K^-f A- (Drive 

8161,62 <Dmtim^ti^hzr^)JLyyTiy7smi^m^^^^-t^t=.i^K. S7$:# 

#$:^^1-'5MBiaii&(Subtraction) *^MVa Pj^lT V^-5„ 
[0 0 2 9] 

EI 1 K^^/^-Hri^lC^V^T. MiftCPositive, Negative) <DK 

tsmn (Input ) tt2o®Mi^{c^^it?)tiSo -IsayWkmt. t'-^?:^®** 

^IS{C'fe^t-<5^1(Z)MI^(Main Signal Path)-?r^U, miSO^^mt. T"*-^^ 
^*b^7^4?)(3[)fg#S:^^t-<S>ll2<DMS&(Emphasis Signal Path)7?&-5o 
[0 0 3 0] 

lll<^@S&(Main Signal Path)T*li, t'- ^J^-fB-^liHl (?) >^ U F^>f A-HII^ 
[0 0 3 1 ] 

^ 2 <^M]?& (Emphasis Signal Path)T'li, ^5^ #-^li51M*:«»^»r^C?)5g®ia 
i^60iCj;oTmM<05i®5b"^»$tl7^^, ^2®^U K^>f /■«-ilIli5&62lC j:oT 

S&63lCAi;StlSo o^y, H 2 CD MS& (Emphasis Signal Path) S:>^M^S^- 
9mmt. ||l®Mi^(Main Signal Path) ^##tCit^T> Mm 



7 
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[0 0 3 2] 

yriy:^mm^^-t^^Wi(Dmi3m'^ (Output) ^^So 

[0 0 3 3] 

sis Signal Path)^, "BT^j1®I1IS& (Variable Delay)20;^)^^f A$ tlT U . t'- 

[0 0 3 4] 
[0 0 3 5 ] 

^>r >MMiii]^(Main Delay) ioi±, xBLr=.j^ o ^ii^^<Dmmmmt.mm 

izmm^tl^ff^. "^(Dmmmmit. or^51®|lIg&(Variable Delay)20lCi:y#ilD 
[0 0 3 6] 

Br^ii®iaJi!& (Variable Delay)20li, ^g&G)A:d## (7-*-^?) *«2^II^$tV 

0[)-b-y^«ia]?& (Sub Delay) 21,22 :i<0 2 M(D-9-y)i®|lI]i^(Sub Delay) 21 
,22 (D^ii!,±im^ti^A±lL. ^tl^tl®m-^i[I^=l:^M^fg# (Time Control) 
ICJCS DTM^-r -5 z:i:tCj:oT, 2o <DA±!m^(D o *> <D^M(D-:^ ^M^VX 

mij-t^m^mmmyi) mm. %)b<i±, 2o(Z)A:d^i^$:^Mcz)ti-^T'M^L 
Tfflij-t-5M#M^(Mix) mm^m-t^m^mmym^ (mux or mix) i@ijif&23:«)^ 

Aii^s^T'igg&$n^«§si6Ms&(cML) K^vmm.^n^. 

[0 0 3 7] 

S3 Id:, Ell Ic^bfcMl&T"-^ F'^H'>'N'-llI8&®i*#®-M&a^-ro 
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[0 0 3 8] 
[0 0 3 9] 

0 2 (C^bT^im 2 ®^S& (Emphasis Signal Path) ®^mAiJM# (t'-^) 
, ft. S:*:^^^-g>5S®[iIS&(Main Delay)10T'^^-^^r^CDM®(D_Main ^0 
)5&^#*tl$tlfe^. nT^jSMiai^ (Variable Delay)20lCA;^JS tlSo 
[0 0 4 0] 

TO58MIlIi?& (Variable Delay)20^CfeV^T^i, mm<DAi]m^t>^2'D(Dmmz 
^m^n^. ^LT, :J>IIg$tlfc#^-^ti2M®-9->^51M1^21,22 iC^tl^tl 
#f5LTA:d$tl, ^tl^tlM3^'5^^COjlj^(Dl ^0, D2>0. DKD2) 

iti^tiTln&M]^##(si_p,si_N) . (S2_P,S2_N) tc«;»;. ##^^/M-^imjj& 

23jCA:dStl-g>o r(D«^^^/M^imii?&23«, 2o<DA:^M^$:^gI$MW# 
(Time Control) {C^S TiR-fi^tC^#{ -5 V^^imM(^i!I-^"ezg-^ L T ffi;^ b 

, -e®«r#tC|^LTMj^(D3 >0) ZltllCJ:^, or^5SJ^iaS&20l± 

, Ml&®A*fi#{CMbTmM®MjS(D_var table) =D (Dl ^D2) + D3S:# 

[0 0 4 1 ] 

bfe^'^oT, H 2 (D^BI (Emphasis Signal Path) $:Migt--5>M«r'»#{C^UT 

gI2 iC^bfcmi&lC J:S^51]^(D_Total) D_total = D_Main + D.Variable 
= D_Main +D (Dl ^D2) + D3{C:&'g)o 
[0 0 4 2] 

D = D1(0^-^{C, D_total (Minimum Delay) (C^U, D = D2 
©S-a-JC, D_total liS:A:^it (Maximum Delay) IC^U, D1<D <D2<Z)#-a-lC, D_ 

total it^muicfjt^. ^bT, ±iaD_totai ;«)'JS/j>'fii, tpmm<Dm^ 

[0 04 3] 

mz. BI2cti® 2M®-b->^51MllIS&21,22 J: tJfM#^iR/M^llIS&23<DAf*^ 
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[0 0 4 4] 

04 li. BI2 cfJ(Z)2M(Z)-9-^'«Mta]i^21,22 (Z) t>(Z) 1 M^rf^^ft^tC^ U ffi b 
[0 0 4 5] 

[0 0 4 6] 

[0 0 4 7 ] 

Mmm^iTine Control) IC^S: i:^ tlS^ 1 ©BT^mSSailMl iCg^M^tl 
fcMOS y-;^M#M(Z>lll ©^i&EIiS&i:, ft&©Ml&ilMf3#(S2_P,S2_N) S:A:d 
:?f>g|5ffJ^##(Time Control) {C/^^ 0 TM#$ tl-Slg 2 (O «r^S^i!RlM2 \Z 

mm-^^TMS V-xM-^M®m2®^KrllISl&*^e>^^$tvTVNS3 
[0 0 4 8] 

^UT, _t:iHmi®MI&imii&i:^2(D^mi@IS?&tt, :a^^m^Rl,R2 
, #ffiiJ'®#©iE(Positive):t(Negative)$:M/;5$iJ:T^ict--5 3^{CJ: U, ^ 
Bl50M^#(Time Control) {Cj^SDT 2 0(Z)Mi&jl^^-^(Sl_P,Sl_N) , (S2_P,S2 
_N) <Z)^it®-^Sr^#^L> =foL<li> 2o<D^#$:mM<3D#J-irT'M^LTm;^ 

"TSa d®!^, 2o®pr^mgSMiMi , IM2 (©s?j^coitL^®^^rj^cii'e, 

[0 0 4 9] 

?JSIM2 (3D^^lC<I:oT^iAT(Z)«fce)JfcI&f^^-tS. ZIZIT', IMl +IM2 =1 =cons 
tant® BB^i^b^^ S i: S „ 
[0 0 5 0] 

(A) IMl =1 , IM2 =Q(Dm^K\it^ D_Totai li«/J>(D_min) i:^^, 

(B) IMl =0, IM2 =1 (D^-^lCli, D_Total tt^:;^: (D_iiax) 



1 0 
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(C) IMl =i , IM2 =I-i (D^^iZit. D_Total liD_min —D.max (Z)|^-eiMl 
[0 0 5 1] 

m2^(Dm^mn ' m-^mmsit. ±ma) , (b) cdj:^icimi 
tiM (Dift.e>*^-^L3^)^^iS$?&v^J:^^cM^^f s^Aictt, m^mm (mux ) 
taiJ&i: LTifrf^L, Jitacc) (D^oizim tim ^im h-im2 =i ^mr=.Lfjtt)^ 

[0 0 5 2] 

-^^mt/y.9-2^izi5»:s>^mmm(D^^. MmmtstEm^t^t^mzm^-t^ 
[01] 

[02] 
[03] 
[04] 

0 2 © 2M<^i?-::^'51MllIS&® -2) t.® l M&f^^eUcmU ffi UT-M$:^-rilI 

S^0o 

[05] 

[0 6] 



1 1 
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mi] 

[09] 

10-^ -r >iS@llIl?&(Main Delay), 
20-"oT^51MIl{g| (Variable Delay), 
61,62 -zf^J F^-f >'^-iaS&(Pre-Driver), 
eO-jSMEfj^ (Delay) , 
63- F^>r A- (Driver) „ 
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mm^] mm 




I-I 

Q. <u 

£ z 



1 
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[02] 



Input 

Positive 

Negative 



10 



Main Delay 
(D_Main) 



20 

/. 

21 ^Variable De lay ^23 



22 



Sub Delay 
(D1) 



Sub Delay 
(D2) 



SI P 



S1_N 
S2_P 



S2 N 



MUX 

or 
MIX 
(D3) 



(D_ Variable) 



4- 



Time 
Control 



Output 

Positive 

Negative 



(A) 



(B) 



(C) 



Main 
Signal 

Emphasis 
Signal 

Output 
Signal 

^Emphasis 
Signal 

Output 
.Signal 

Emphasis 
Signal 

Output 
Signal 




D_ Total =D_Main 
+ D3 + 01 
(Minimum Delay) 



D_ Total =D_Main 
+ D3 -I- D2 
(Maximum Delay) 



D_ Total =D_Main 
-I- D3-t- O 
(D1^D^D2) 
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4] 



VDD VDD 



Signal ^•'l 
Positive 



[05] 




R2 



I Q Input 



Output 
Signal 
-O Negative 
-O Positive 



Signal 
Negative 



GND 



VDD VDD 



R1 



D1 P 



R2 



D1 N 



D2_P 



Output 
Signal 
-O Negative 
-O Positive 



1H> 

D2 N 
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[EI 6] 




4 
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7] 



VDD 



VDD 




R2 



ph^ o-\r 

I Main Emphasis! 
Signal signal 

Negative Negative 



Output 
Signal 
-O Negative 
-O Positive 




J Emphasis 
Signal 
Negative 



GND 



GND 



[ma] 



Main 
Signal 

Emphasis 
Signal 

Output 
Signal 




Delay 



11-12 



11+12 



5 
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[1119] 



(a) 



(b) 



Input 

Positive 
Negative 



Input 

Positive 

Negative 




Buffer Line 




Output 

Positive 
Negative 



Output 

Positive 

Negative 
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[mm] 

, HI©:/'; K^-rA-IlIli^®m*##i:^2(Z):;^U K^-T /"^-tmB&CDm*^-^ 
A - 1115^63 ^$:^#-r -So 

m 1 
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m m A m m m 



mmm^ [000003078] 
1. ^W^M B 2001^ 7M 2H 
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